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1.0 EXECUTIVE SUMMARY 
 
This report specifically addresses two portions of the Calumet Area Hydrologic Master Plan 
(HMP): the development of a Watershed Boundary Atlas, and the development of stage-
discharge relationships for the onsite stormwater outlet control structures.  These tasks are 
known as Task 102 and Task 202, respectively. 
 
The Watershed Boundary Atlas was developed following extensive research of the topography 
of the Calumet Area.  V3 reviewed previous surveys from the DOE, drainage reports by the 
Illinois Department of Transportation, and sewer atlases from the Chicago Department of Water 
Management.  In addition, the V3 team conducted field surveys in 2004 and 2005 to verify 
watershed boundaries, as well as to obtain specific details regarding the configuration of the 
onsite basin outlet control structures and overflow routes.   
 
Stage–discharge relationships were developed for the onsite basin control structures.  As stated 
above, V3 and its design team performed extensive field surveys in 2004 and 2005 to obtain 
details regarding the configuration of the control structures and overflow routes.  This 
information was used by V3 engineers to analyze the unique hydraulic situation for each 
structure.  Rating curves were then established based on a range of possible tailwater scenarios 
for use in the planning of future improvements to the site hydrology. 
 
Significant concerns have been raised regarding the culvert connecting Indian Ridge Marsh 
North and Indian Ridge Marsh South under 122nd Street.  The culvert is a corrugated metal pipe 
that dates to the 1920’s and has had historical blockage issues.  If the culvert were to fail, Indian 
Ridge Marsh North would overflow onto Torrance Avenue, a major thoroughfare through the 
Calumet Area. 
 
Heron Pond and Indian Ridge Marsh South do not have functional control structures, but are 
regulated by outlet channels.  Adjustable control structures would be beneficial for these areas 
to allow additional control of the normal pool elevations, especially for the heron population at 
Heron Pond. 
 
Disclaimer: Due to ongoing activities within the study area, the information contained within this 
report may become obsolete after modifications by others.  The information contained in this 
report is accurate as of August 2006.   
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2.0 INTRODUCTION 
 
This report specifically addresses two portions of the Calumet Area Hydrologic Master Plan 
(HMP): the development of a Watershed Boundary Atlas, and the development of stage-
discharge relationships for the onsite stormwater control structures.  These tasks are known as 
Task 102 and Task 202, respectively.  All site specific aerial photographs used within Volume II 
are dated 2004.  The legend provided below refers to all site specific aerial maps that are used 
throughout this volume. 
 

 
Figure 1: Lake Calumet Location Map. 
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3.0 WATERSHED BOUNDARY ATLAS 

 
As part of the Hydrologic Master Plan, V3 has completed a watershed boundary delineation for 
the Calumet Area.  Watershed boundaries were delineated based upon topographic and 
watercourse divides as determined from V3 field survey, DOE topographic survey base 
mapping, Illinois Department of Transportation (IDOT) drainage studies, USGS topographic 
quadrangle mapping, and Chicago Department of Water Management (DWM) sewer atlases.   
 
The Watershed Boundary Atlas is presented in two exhibits.  The first exhibit presents the 
overall Calumet vicinity with outlines of each of the major onsite hydrologic basins.  Offsite 
basins tributary to the site are also shown.  Approximate drainage areas are given for each of 
the major basins.   
 
The second exhibit presents the Calumet Area in greater detail.  This exhibit presents the major 
onsite basin boundaries, as well as the location and identification of basin outlet control 
structures and overflow routes, the total drainage area tributary to each control structure, and 
the overflow elevation for each of the basin overflow points. 
 
The Watershed Boundary Atlas Exhibits are included in Appendix Section 1. 
 

4.0 OUTLET CONTROL STRUCTURE STAGE-DISCHARGE RELATIONSHIPS 
 
In order to assist in the planning of future improvements to the site, V3 has prepared stage-
discharge rating curves for each of the onsite major hydrologic basin control structures.  Details 
for each of the existing control structures were obtained by field survey conducted by the V3 
team in 2004 and 2005.  The structures were then evaluated for hydraulic performance under a 
range of expected tailwater conditions.  Table 1 presents the list of major basin control 
structures, the connecting upstream and downstream hydrologic units, as well as the total 
drainage area tributary to the structure. 
 
The stage-discharge relationships developed in this report are subject to the following 
limitations: 

• Structures are assumed to be maintained.  The effects of sediment and debris buildup 
were not considered (Standard Practice). 

• The relationships indicate overflows local to the control structure.  A lower overflow 
elevation between the two connected hydrologic units may exist a distance away from 
the control structure.  Refer to Exhibit 2. 

Structures were assumed to function independently.  Interactions between hydrologic unit 
control structures may skew rating curves due to constantly varying tailwater conditions.  This 
situation will be resolved internally by the computational modeling in Volume IV (Tasks 301 and 
302).
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Structure 
Identifier 

Upstream Unit Downstream Unit Tributary 
Area 

Structure #1 Deadstick Pond Calumet River 90 Ac 
Structure #2 Heron Pond Calumet River 105 Ac 
Structure #3 Indian Ridge Marsh North Indian Ridge Marsh South 185 Ac 
Structure #4 Cluster Sites Lake Calumet 19 Ac 
Structure #5 Big Marsh Lake Calumet 626 Ac 
Structure #6 Cluster Sites Indian Ridge Marsh North 116 Ac 
Structure #7 Coke Plant Indian Ridge Marsh North 62 Ac1 
Structure #8 Norfolk Southern RR Marsh Big Marsh 250 Ac 
Structure #9 Pullman Creek Pullman Creek 852 Ac 
Structure #10 Pullman Creek Pullman Creek 813 Ac 
Structure #11 State ROW Pullman Creek N/A 
Structure #12 State ROW Pullman Creek N/A 
Structure #13 Pullman Creek Pullman Creek 319 Ac2 
Structure #14 Coke Plant Big Marsh 62 Ac1 
Structure #15 Conservation Area Lake Calumet 250 Ac 
Structure #16 Pullman Creek Pullman Creek 319 Ac2 
Structure #17 Indian Ridge Marsh South Calumet River 232 Ac 

Table 1: Major Basin Control Structures. 
 

4.1 Structure #1 – Deadstick Pond to Calumet River 
 

Structure #1 regulates the discharge from Deadstick Pond to the 
Calumet River.  The structure consists of a rectangular concrete box 
structure, roughly 34” x 42” in plan.  The structure has an opening 
with adjustable stop logs on the north wall facing the pond.  The 
opening is approximately 34” wide, and the existing top of the stop 
logs is approximately 75.5” below the top of the structure.  The stop 
logs function as a weir to hold water in the pond at elevations below 
the crest of the stop logs.  A rectangular metal grate is located on the 
roof (rim) of the structure to collect flow during extreme events.  Once 
flow enters the structure, it is conveyed to the river through an 18” 
corrugated metal pipe (CMP).  By inspection of the structure, it 
appears that the stop logs are utilized to set the normal water level of 
Deadstick Pond.  Above the crest of the stop planks, the planks will 
provide minimal restriction to the flow of water into the structure.  
Under this condition, the pond elevation is then controlled by the 
capacity of the outlet pipe and the tailwater condition at the pipe 
outfall. 
 
Stage-discharge relationships were developed for this structure based 
upon the surveyed geometry.  Tailwater for the Calumet River was 
considered up to 583.0, the approximate high water level for Lake 
                                                 
1 124 Acres for the Coke Plant is split between Structures 7 and 14.  Portions of the Coke Plant may 
actually be collected in a storm sewer and drained along Torrence Avenue.  Assuming runoff from this 
area is tributary to the study area is conservative.   
2 319 Acres is split between Structures 13 and 16.  Exact division not determined. 
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Calumet and the Calumet River as regulated by the Thomas J. O’Brien Lock and Dam and the 
level of Lake Michigan3.  

 
 
 
 
 
 
 
 

 
                                                      34” 
                                                                                               Open Grate 
 
                         
 
     75.5”                                                                                                                                                           
                                                                                                                                       60” 
 
 
                                                                                                        
                                           
                                                                                                 18”  Outlet Pipe        
 
Stop Log 
   (weir) 
 
                                                                    Water Level 
                                                                      (variable)                                      
                                                                                
                                                                      

 
Figure 2: Structure #1 Hydraulic Geometry. 

                                                 
3 Roadcap, et.al. “An Assessment of the Hydrology and Water Quality of Indian Ridge Marsh and the 
Potential Effects of Wetland Rehabilitation on the Diversity of Wetland Plant Communities”, 1999, p. 8, 
47. 
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Figure 3: Structure #1 Rating Curves. 
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Figure 4: Structure #1 - Looking East. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 5: Structure #1 - Approach Channel. 
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Figure 6: Structure #1 - Inside View. 
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Figure 7: Structure #1 - Outlet Pipe and Channel. 
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4.2 Structure #2 – Heron Pond to Calumet River 
 
This control structure consists of a rudimentary man-made 
weir and open channel connecting Heron Pond to the 
Calumet River.  The weir is approximately 5 feet wide and 
is made of grass clippings and debris approximately 12 
inches deep.  It appears that the clippings were placed in 
order to elevate the normal water level of the pond.  Above 
the weir crest, the grass clippings and debris will not 
significantly restrict the rate of discharge exiting the pond.  
In this situation, the pond elevation is controlled by the 
discharge rate and capacity of the open channel 
connecting the weir to the Calumet River. 
 
Stage-discharge relationships were developed for this 
structure based upon the surveyed geometry of the open 
channel as shown on Figure 8.  Tailwater for the Calumet 
River was considered up to 583.0, the approximate high 
water level for Lake Calumet and the Calumet River as 
regulated by the Thomas J. O’Brien Lock and Dam and the level of Lake Michigan4.  
 
 
 
 
 
 
 
 
 

                                                            Open Channel 
                                                              Restriction 
       
                              1.36:1(H:V)                                             1.50:1(H:V) 

 
                                                                4.8’  

 
 
 
 

Figure 8: Structure #2 Hydraulic Geometry. 

                                                 
4 Roadcap, 1999. 
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Figure 9: Structure #2 Rating Curves. 
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Figure 10: Structure #2 – Weir Constructed of Grass and Debris. 

 

 
Figure 11: Structure #2 – Outlet Channel (Overgrown Condition). 
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4.3 Structure #3 – Indian Ridge Marsh North to Indian Ridge Marsh South 
 
Structure #3 consists of an inlet box and attached culvert 
connecting Indian Ridge Marsh North and Indian Ridge 
Marsh South under 122nd Street.  The inlet consists of a 
concrete manhole with a 4’ diameter open grate.  The rim 
elevation of the grate is the lowest point of entry into the 
structure, and therefore sets the normal water level for North 
Indian Ridge Marsh.  The outlet pipe consists of a single 24” 
corrugated metal pipe (CMP).  Under most events, the water 
level in Indian Ridge Marsh North appears to be controlled 
by the open grate through either weir or orifice flow 
conditions, depending on the water depth above the grate.  
Under high water conditions, either in Indian Ridge Marsh 
North or by high tailwater conditions in Indian Ridge Marsh 
South where the outlet CMP is submerged, the outlet pipe 
will operate under pressure flow and will impact the stage-
discharge relationship for the structure. 
 
Stage-discharge relationships were developed for this 
structure based upon the surveyed geometry shown in 
Figure 12.  Tailwater for Indian Ridge Marsh South was 
considered up to 588.0 to cover the range of expected water 
surface elevations in South Indian Ridge Marsh.  
 
Significant concerns have been raised regarding the culvert 
connecting Indian Ridge Marsh North and Indian Ridge 
Marsh South under 122nd Street.  The culvert is a corrugated 
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metal pipe that dates to the 1920’s and has had historical blockage issues.  If the culvert were to 
fail, Indian Ridge Marsh North would overflow onto Torrance Avenue, a major thoroughfare 
through the Calumet Area. 
 
 
 
 
 
 
 
 
                                                           122nd  Street 

 
    IRM South                                                                           IRM North 
 

2” thick horizontal grate  
(4’ dia) 

 
            WSEL = 582.5                                                        
  

 
 

                                                                                                 M.H. 
 
 

   D/S                                                       24” CMP                                                 U/S   
   I.E.=579.50                                                                                                            I.E.=579.85 

 
 

Figure 12: Structure #3 Hydraulic Geometry. 
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Figure 13: Structure #3 Rating Curves. 
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Figure 14 – Structure #3 Looking North. 

 

 
Figure 15 – Structure #3 Obstructed Grate. 
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4.4 Structure #4 – Cluster Sites to Lake Calumet 
 
This control structure was identified by Ross (1988) as a storm sewer serving Stony Island 
Avenue and the Cluster Sites, ultimately releasing into Lake Calumet.  V3 has attempted to field 
locate this outlet on multiple occasions without success.  If the area served by this outlet is not 
subject to proposed hydrologic modification by the DOE, no further effort to locate this outlet is 
recommended. 
 
4.5 Structure #5 – Big Marsh to Lake Calumet 
 
Structure #5 consists of a rectangular concrete drop inlet with twin 30” diameter outlet pipes 
connecting Big Marsh to Lake Calumet.  The structure is approximately 5’x7’ measured in plan.  
The northeast wall facing Big Marsh has an opening with an adjustable stop plank to control the 
normal water elevation in Big Marsh (similar to Structure #1).  The opening is approximately 1’-
10” wide by 12” tall with the stop plank blocking the lower 3” of the opening.  Inside the structure 
there is a 6” thick concrete wall to wall deck with a 2’ diameter orifice.  Twin 30” diameter outlet 
pipes leading to Lake Calumet connect to the structure approximately 4’-6” below the orifice and 
concrete deck. 
 
When the water level in Big Marsh is above the stop plank crest, the wall opening will provide 
minimal restriction to incoming flow until the 
structure is submerged.  Under low flow 
conditions, flow control is provided by the wall 
opening and the concrete deck orifice.  Under 
high flow or high tailwater conditions in Lake 
Calumet, the wall opening, the concrete deck 
orifice, and the outlet pipes will each impact the 
stage-discharge relationship for the structure.   
 
A 2’ diameter grate is located on the roof of the 
structure for access and overflow collection. 
 
Stage-discharge relationships were developed 
for this structure based upon the surveyed 
geometry shown in Figure 16.  Tailwater for the 
Calumet River was considered up to 583.0, the 
approximate high water level for Lake Calumet 
and the Calumet River as regulated by the 
Thomas J. O’Brien Lock and Dam and the level 
of Lake Michigan5.  
 

                                                 
5 Roadcap, 1999. 
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                2 ft Orifice 
 
 
 
 
    Water Level (variable) 
 
 
 
      Weir 
 
 
 
                     2 ft Orifice 
 
     Concrete Plate 
 
 
 
 
 
                                                                      30” Dia Pipes 
 
 
 
 
 

 
Figure 16 – Structure #5 Hydraulic Geometry. 
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Figure 17: Structure #5 Rating Curves. 
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Figure 18: Structure # 5 – Looking Northeast. 

 

 
Figure 19: Structure #5 – Looking Southeast. 

2’ Diameter Orifice (inside structure) 
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4.6 Structure #6 – Cluster Sites to Indian Ridge Marsh North 
 
This control structure was identified by Roadcap6 and consists of multiple culverts connecting 
the Cluster Sites to Indian Ridge Marsh North under the Norfolk Southern Railroad.  V3 
understands that flow once discharged to Indian Ridge Marsh North from the Cluster Sites, in 
particular landfills Paxton #1 and #2, but the culverts have been abandoned and flow has been 
redirected to the west and now discharges ultimately to Lake Calumet.  This information was 
confirmed by Patrick Engineering on January 5, 2006.   
 
4.7 Structure #7 – Coke Plant to Indian Ridge Marsh North 
 
Structure #7 consists of a single 36” diameter CMP culvert connecting the Coke Plant to Indian 
Ridge Marsh North.  Stage-discharge relationships were developed for this structure based 
upon the surveyed geometry shown in Figure 20.   
 
 
 
 
 
 
 
                                                           116th Street 

 
    IRM North                                                                           Coke Plant 
 
 
             
  

 
 
                                                                                           

 
 

   D/S                                                       36” CMP                                        U/S   
   I.E.=583.82                                                                                                   I.E.=584.25 

 
 
 
 

Figure 20: Structure #7 Hydraulic Geometry. 

                                                 
6 Roadcap, 1999. 



Volume II: Watershed Atlas and Stage-Discharge Rating Curves  V3 Companies of Illinois, Ltd. • 22 
Calumet Area Hydrologic Master Plan  August 2006 

 

 
 
 

Figure 21: Structure #7 Rating Curves. 
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4.8 Structure #8 – Norfolk Southern Railroad Marsh to Big Marsh 
 
Structure #8 consists of a single 24” diameter culvert connecting the Norfolk Southern Railroad 
Marsh to Big Marsh.  Stage-discharge relationships were developed for this structure based 
upon the surveyed geometry shown in Figure 22.   
 
 
 
 
 
 
 
 
 
 
 
 
                                                           116th Street 

 
     Big Marsh                                                                            North IRM 
 
 
             
  

 
 
                                                                                           
 
 

   D/S                                                       24” CMP                                        U/S   
   I.E.=579.67                                                                                                   I.E.=581.22 

 
 
 

Figure 22: Structure #8 Hydraulic Geometry. 
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Figure 23: Structure #8 Rating Curves. 
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4.9 Structures #9-13 and #16 – Pullman Creek Culverts 
 
These structures consist of a series of culverts that 
convey flow from the Illinois Department of 
Transportation right of way (I-57, I-94, and Stony Island 
Avenue) to Lake Calumet via Pullman Creek.  These 
culverts are documented in the IDOT Hydraulic Report 
for Pumping Station 27 (2001).  A hydraulic model 
developed in HEC-RAS has been established by IDOT 
for Pullman Creek, thus any proposed modifications to 
the culverts should be made in consultation with IDOT 
and using the existing hydraulic model.    Accordingly, 
stage-discharge relationships for the individual culverts 
were not created as part of this report.  Additional 
information regarding these culverts can be found in 
Volume III of the Calumet Area Hydrologic Master 
Plan. 
 
 
 
 
 
 

 
Figure 24: Structure #9 – Pullman Creek Double Arch CMP Culverts Under  

Illinois International Port District Driveway at 116th Street. 
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Figure 25: Structure #10 – Pullman Creek Double Arch CMP Culverts Under  

Harborside International Golf Course Driveway at 111th Street. 
 
 

 
Figure 26: Structure #11 – Box Culvert Under Doty Avenue at 110th Street. 

 
 



Volume II: Watershed Atlas and Stage-Discharge Rating Curves  V3 Companies of Illinois, Ltd. • 27 
Calumet Area Hydrologic Master Plan  August 2006 

 

4.10 Structure #14 – Coke Plant to Big Marsh 
 
Structure #14 consists of a single 12” diameter culvert that regulates discharge from the Coke 
Plant to Big Marsh.  Stage-discharge relationships were developed for this structure based upon 
the surveyed geometry shown in Figure 30.   
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                             Railroad 

 
     Coke Plant                                                                            Big Marsh 
 
 
             
  

 
 
                                                                                           

 
 

   U/S                                                       12” CMP                                        D/S   
   I.E.=584.76                                                                                                   I.E.=584.42 

 
 

 
Figure 27: Structure #14 Hydraulic Geometry. 
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Figure 28: Structure #14 Rating Curves. 
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4.11 Structure #15 – Conservation Area to Lake Calumet 
 
Structure #15 consists of two ductile iron pipe culverts 24” and 18” in diameter, which control 
discharge from the Conservation Area to Lake Calumet.  Stop logs are provided on both pipes 
for control of upstream water surface elevations. 
 
Stage-discharge relationships were developed for this structure based upon the surveyed 
geometry shown in Figure 32.  Tailwater for the Calumet River was considered up to 583.0, the 
approximate high water level for Lake Calumet and the Calumet River as regulated by the 
Thomas J. O’Brien Lock and Dam and the level of Lake Michigan7.  
 
 
 
 
                                                            

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

                                                 
7 Roadcap, 1999. 
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   Lake Calumet                       Embankment                           Conservation Area 

 
                                                                                           

 
 

   D/S                                                       18” DIP                                        U/S   
   I.E.=582.10                                                                                                 I.E.=582.99 

 
 
                                                            
 

 
     Lake Calumet                       Embankment                           Conservation Area 

 
                                                                                           

 
 

   D/S                                                       24” DIP                                        U/S   
   I.E.=580.89                                                                                                 I.E.=581.67 

 
 
 

Figure 29: Structure #15 Hydraulic Geometry. 
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Figure 30: Structure #15 Rating Curves. 
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Figure 31: Structure #15 - Looking North. 

 
 

 
Figure 32: Structure #15 - Looking South. 
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Figure 33: Structure #15. 
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4.12 Structure #17 – Indian Ridge Marsh South to Calumet River 
 
Structure #17 consists of an open channel connecting Indian Ridge Marsh South to the Calumet 
River. 
 
Stage-discharge relationships were developed for this structure based upon the surveyed 
geometry shown in Figure 34.  Tailwater for the Calumet River was considered up to 583.0, the 
approximate high water level for Lake Calumet and the Calumet River as regulated by the 
Thomas J. O’Brien Lock and Dam and the level of Lake Michigan8.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
                                                           Open Channel 
                                                                                                 4:1(H:V) 
       
                                   23:1(H:V)                                                              

                             23:1(H:V) 
                                                                 

 
 
 
 

Figure 34: Structure #17 Hydraulic Geometry. 

                                                 
8 Roadcap, 1999. 
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Figure 35: Structure #17 Rating Curves. 
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Figure 36: Structure #17 - Downstream End Looking North. 

 

 
Figure 37: Structure #17 - Looking South From 122nd Street. 

 



GLOSSARY 
 
Automatic Staff Gage (ASG) : Apparatus installed to collect sufrace water elevations of 
water bodies at 15 minute intervals. 
 
Anoxic : Water that contains little to no dissolved oxygen. 
 
Conveyance Capacity :  The maximum amount of water that can be transported 
downstream by a pipe or channel. 
 
Discharge : The rate of water flowing out of a site. 
 
Dredging : Process of removing sediment accumulation from lake and river bottoms. 
 
Equality Formation : Tongues of glacial lake deposits that consist of silts, clays and  
sands.  
 
Evapotranspiration : Proportion of waterbudget that is returned to the air through  
evaporation and transpiration (plant uptake). 
 
Glacio-fluvial : Sediment or lithified sequence deposited from meltwater streams  
flowing from or within glaciers. 
 
Glacio-lacustrine : Sediment or lithified sequence deposited within a glacial lake. 
 
Gradient : Slope of a surface, generally pertaining to groundwater surfaces in these  
texts. 
 
Headwater : The depth of water at the upstream end of a control structure or pipe. 
 
HEC-RAS :  Hydraulic Engineering Center – River Analysis System.  A computation 
program widely used for developing water surface profiles for streams and ditches. 
 
Hummock : Micro-topographic mounds that usually form from soil consolidation and  
poor surface water drainage. 
 
Hydraulics : The determination of water surface elevations through relationships of flow  
and physical geography. 
 
Hydrology : The determination of stormwater runoff rates and volumes for a study area  
based on rainfall data and physical geography. 
 
Hydroperiod : A simulated or measured  time duration of water elevations. 
 
Infiltration : The downward movement of water through pores or small openings in soil  
or rock. 
 
Inudation : Standing surface water. 
 
Manual Staff Gage (MSG) :  Apparatus installed within surface water body to visually  
observe surface water elevations (observations conducted once per month). 

*All words are not necessarily referred to in text. 



 
Mottles : Soil discolorations usually caused by chemical interactions between water and  
chemicals/minerals within the soil. 
 
Orifice : A control structure ; a small opening, usually in a metal plate or wall, used to  
restrict the amount of water discharging from a site. 
 
Permeability : The capacity of rock or sediment for transmitting fluid flow under unequal  
pressure. 
 
Piezometer : A well installed into the ground that penetrates an underground water   
bearing unit – in which the groundwater elevation can be monitored along with its  
associated head. 
 
Reduction : The removal of oxygen from soil or water. 
 
Slag : Iron and steel manufacturing by-product.  Waste material resulting from the  
impurities of mineral ore and ash from coke.   
 
Stage-Discharge Rating Curve : A curve illustrating discharge rates for water leaving a  
site at given stages or elevations. 
 
Seep : A location where groundwater discharges to the surface. 
 
Stop Logs : Removable planks used to block water from leaving a site.  The top stop  
log will set the normal pool level for a basin. 
 
Stormwater Control Structure : A device, usually an orifice or a weir, used to regulate  
water discharge from a site. 
 
Stratigraphy : The arrangement of rock and or soil types in chronologic order of  
sequence. 
 
Submerged : Located entirely underwater. 
 
Tailwater : The depth of water at the downstream end of a control structure or pipe. 
 
Watershed : The area the drains to a similar point location or water body. 
 
Weir : A control structure that prevents discharge from a site until the headwater 
exceeds the overflow elevation. 
 
 

*All words are not necessarily referred to in text. 
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